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(57) A method 200 for automatically updating data
associated with a wind turbine 10 based on component
selfidentification may generally include providing instruc-
tions for transmitting a polling signal to an identification
sensor 62 associated with a wind turbine component 42
and, in response to the transmission of the polling signal,
receiving current configuration data for the wind turbine
component 42 from the identification sensor 62. The

f 26
TURBINE CONTROLLER -110
PROCESSOR(S)

12 I
KN
N MEMORY

DATA i

™~ | CONFIG. PARAMETER
DATA DATA

INSTRUCTIONIS

L -114

118~ 120

116~

l

1122
COMPONENT
IDENTIFICATION 1

PARAMETER
UPDATE

COMM, INTERFAGE l

62 % 64, 66, 68

104

SYSTEM AND METHOD FORAUTOMATICALLY UPDATING WIND TURBINE DATA BASED ON

method 200 may also include comparing the current con-
figuration data received from the identification sensor 62
to last-known configuration data for the wind turbine com-
ponent 42 and automatically updating one or more pa-
rameter settings associated with operating the wind tur-
bine 10 based on any differences identified between the
current configuration data and the last-known configura-
tion data.

{ '/102

130 REMOTE SERVER
N PROCESSOR(S) |

/132

MEMORY
™~ DATA

CONFIG. PARAMETER
DATA DATA
INSTRUCTIONIS i
UPDATE
NOTIFICATION
LIFE/MAINTENANCE
FORECASTING

COMM, INTERFAGE }/

134~

1140
138~

1136

142

144~

| 146

FI6.3

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 279 747 A1 2

Description

[0001] The present subject matter relates generally to
wind turbines and, more particularly, to a system and
method for automatically updating wind turbine data
based on component self-identification.

[0002] Wind power is considered one of the cleanest,
most environmentally friendly energy sources presently
available, and wind turbines have gained increased at-
tention in this regard. A modern wind turbine typically
includes a tower, generator, gearbox, nacelle, rotor hub
and one or more rotor blades. The rotor blades capture
kinetic energy of the wind using known airfoil principles.
The rotor blades transmit the kinetic energy in the form
of rotational energy to turn a shaft coupling the rotor
blades to a gearbox, or if a gearbox is not used, directly
to the generator. The generator then converts the me-
chanical energy to electrical energy that may be deployed
to a utility grid.

[0003] When operating a wind turbine, it is often desir-
able to be able to accurately identify the specific compo-
nents installed within the wind turbine to ensure both that
the wind turbine is operated efficiently and effectively and
that the various wind turbine components are properly
maintained. However, current wind turbine systems do
not provide an effective means for tracking the specific
components installed within a wind turbine, particularly
when one or more of the wind turbine components have
been replaced during service/maintenance operations or
when upgrading the wind turbine.

[0004] Accordingly, an improved system and method
for identifying the components installed within a wind tur-
bine and for automatically updating the wind turbine’s
data based on such component identifications would be
welcomed in the technology. Various aspects and ad-
vantages of the invention will be set forth in part in the
following description, or may be clear from the descrip-
tion, or may be learned through practice of the invention.
[0005] In one aspect, the present subject matter is di-
rected to a method for automatically updating data asso-
ciated with a wind turbine based on component self-iden-
tification. The method may include providing instructions
for transmitting a polling signal to an identification sensor
associated with a wind turbine component and, in re-
sponse to the transmission of the polling signal, receiving
current configuration data for the wind turbine component
from the identification sensor. The method may also in-
clude comparing the current configuration data received
from the identification sensor to last-known configuration
data for the wind turbine component and automatically
updating one or more parameter settings associated with
operating the wind turbine based on any differencesiden-
tified between the current configuration data and the last-
known configuration data.

[0006] In another aspect, the present subject matter is
directed to a method for automatically updating data as-
sociated with a wind turbine based on component self-
identification. The method may include providing instruc-
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tions for transmitting a polling signal to an identification
sensor associated with a wind turbine component and,
in response to the transmission of the polling signal, re-
ceiving configuration data for the wind turbine component
from the identification sensor. The method may also in-
clude comparing the current configuration data received
from the identification sensor to last-known configuration
data for the wind turbine component, determining that
the wind turbine component has been replaced based
on any differences identified between the current config-
uration data and the last-known configuration data and
automatically updating, by the one or more computing
devices, wind turbine data associated with the wind tur-
bine based on the determination that the wind turbine
component has been replaced.

[0007] In a further aspect, the present subject matter
is directed to a system for automatically updating data
associated with a wind turbine based on component self-
identification. The system may generally include a wind
turbine component installed on or within the wind turbine
and an identification sensor provided in association with
the wind turbine component, wherein the identification
sensor includes current configuration data for the wind
turbine component. The system may also include one or
more computing devices have at least one processorand
associated memory. The memory may store instructions
that, when implemented by the processor(s), configure
the computing device(s) to, provide instructions for trans-
mitting a polling signal to an identification sensor asso-
ciated with a wind turbine component and, in response
to the transmission of the polling signal, receive current
configuration data for the wind turbine component from
the identification sensor. The computing device(s) may
also be configured to compare the current configuration
datareceived from the identification sensor to last-known
configuration data for the wind turbine component and
automatically update one or more parameter settings as-
sociated with operating the wind turbine based on any
differences identified between the current configuration
data and the last-known configuration data.

[0008] Various features, aspects and advantages of
the present invention will become better understood with
reference to the following description and appended
claims. The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illustrate
embodiments of the invention and, together with the de-
scription, serve to explain the principles of the invention.
[0009] In the drawings:

FIG. 1 illustrates a perspective view of one embod-
iment of a wind turbine;

FIG. 2 illustrates a perspective, internal view of one
embodiment of a nacelle suitable for use with the
wind turbine shown in FIG. 1, particularly illustrating
a plurality of identification sensors provided in asso-
ciation with various components of the wind turbine
in accordance with aspects of the present subject
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matter;

FIG. 3 illustrates a schematic view of one embodi-
ment of a system for automatically updating wind
turbine data based on component self-identification
in accordance with aspects of the present subject
matter; and

FIG. 4 illustrates a flow diagram of one embodiment
of a method for automatically updating wind turbine
data based on component self-identification in ac-
cordance with aspects of the present subject matter.

[0010] Reference now will be made in detail to embod-
iments of the invention, one or more examples of which
are illustrated in the drawings. Each example is provided
by way of explanation of the invention, not limitation of
the invention. In fact, it will be apparent to those skilled
in the art that various modifications and variations can
be made in the present invention without departing from
the scope or spirit of the invention. For instance, features
illustrated or described as part of one embodiment can
be used with another embodiment to yield a still further
embodiment. Thus, it is intended that the present inven-
tion covers such modifications and variations as come
within the scope of the appended claims and their equiv-
alents.

[0011] Ingeneral,the presentsubjectmatteris directed
to a system and method for automatically updating wind
turbine data based on component self-identification.
Specifically, in several embodiments, the disclosed sys-
tem may include a plurality of identification sensors con-
figured to communicate (e.g., via a wireless or wire con-
nection) with one or more sensor readers installed on or
within the wind turbine, with each identification sensor
being provided in association with a different component
of the wind turbine. Each identification sensor may in-
clude or contain configuration data related to its corre-
sponding wind turbine component, such as the name of
the component manufacturer, the component’s serial
number and/or model number, and/or the date/location
of manufacture. Additionally, the sensor reader(s) may
form part of or may otherwise be communicatively cou-
pled to the turbine controller for the wind turbine. As such,
the turbine controller may utilize the sensor reader(s) to
ping or poll the identification sensors so that each iden-
tification sensor transmits the configuration data associ-
ated with its corresponding component back to the con-
troller. The turbine controller may then utilize the received
configuration data to determine whether any of the wind
turbine components have been recently replaced (e.g.,
based on a comparison between newly received data
and previously stored configuration data for the wind tur-
bine components). In the event that it is determined that
one or more of the wind turbine components have been
replaced, the turbine controller may be configured to au-
tomatically update one or more data sets associated with
the wind turbine, such as by updating one or more pa-
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rameter settings associated with operating the wind tur-
bine and/or by updating an estimated component life
and/or a maintenance schedule associated with one or
more of the wind turbine components.

[0012] Referring now to the drawings, FIG. 1 illustrates
a perspective view of one embodiment of a wind turbine
10. As shown, the wind turbine 10 generally includes a
tower 12 extending from a support surface 14, a nacelle
16 mounted on the tower 12, and a rotor 18 coupled to
the nacelle 16. The rotor 18 includes a rotatable hub 20
and at least one rotor blade 22 coupled to and extending
outwardly from the hub 20. For example, in the illustrated
embodiment, the rotor 18 includes three rotor blades 22.
However, in an alternative embodiment, the rotor 18 may
include more or less than three rotor blades 22. Each
rotor blade 22 may be spaced about the hub 20 to facil-
itate rotating the rotor 18 to enable kinetic energy to be
transferred from the wind into usable mechanical energy,
and subsequently, electrical energy. For instance, the
hub 20 may be rotatably coupled to an electric generator
24 (FIG. 2) positioned within the nacelle 16 to permit elec-
trical energy to be produced.

[0013] The wind turbine 10 may also include a turbine
control system or turbine controller 26 centralized within
the nacelle 16. In general, the turbine controller 26 may
comprise a computing device and/or any other suitable
processing unit. Thus, in several embodiments, the tur-
bine controller 26 may include suitable computer-reada-
ble instructions that, when implemented, configure the
controller 26 to perform various different functions, such
as receiving, transmitting and/or executing wind turbine
control signals. As such, the turbine controller 26 may
generally be configured to control the various operating
modes (e.g., start-up or shut-down sequences) and/or
components of the wind turbine 10. For example, the
turbine controller 26 may be configured to adjust the
blade pitch or pitch angle of each rotor blade 22 (i.e., an
angle that determines a perspective of the blade 22 with
respect to the direction of the wind) about its pitch axis
28 in order to control the rotational speed of the rotor
blade 22 and/or the power output generated by the wind
turbine 10. Specifically, in several embodiments, the tur-
bine controller 26 may control the pitch angle of the rotor
blades 22, either individually or simultaneously, by trans-
mitting suitable control signals directly or indirectly (e.g.,
via a pitch controller 30 (FIG. 2)) to one or more pitch
adjustment mechanisms 32 (FIG. 2) of the wind turbine
10. Similarly, the controller 26 may be configured to ad-
just the yaw angle of the nacelle 16 (i.e., an angle that
determines a perspective of the nacelle 16 relative to the
direction of the wind) about a yaw axis 34 of the wind
turbine 10. For example, the controller 26 may transmit
suitable control signals to one or more yaw drive mech-
anisms 36 (FIG. 2) of the wind turbine 10 to automatically
control the yaw angle.

[0014] Additionally, in accordance with aspects of the
present subject matter, the turbine controller 26 may also
be configured to automatically adjust one or more data
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sets associated with the wind turbine 10. Specifically, as
will be described below, the turbine controller 26 may be
configured to identify when an existing component of the
wind turbine 10 has been replaced (e.g., with a new com-
ponent that has a differing configuration than the previ-
ously installed component). In such instance, the turbine
controller 26 may, in one embodiment, automatically ad-
just one or more related parameter settings for the wind
turbine 10 to account for the differing configuration of the
replacement component.

[0015] Referring now to FIG. 2, a simplified, internal
view of one embodiment of the nacelle 16 of the wind
turbine 10 shown in FIG. 1 is illustrated. As shown, a
generator 24 may be disposed within the nacelle 16. In
general, the generator 24 may be coupled to the rotor 18
for producing electrical power from the rotational energy
generated by the rotor 18. For example, as shown in the
illustrated embodiment, the rotor 18 may include a rotor
shaft 38 coupled to the hub 20 for rotation therewith. The
rotor shaft 38 may, in turn, be rotatably coupled to a gen-
erator shaft 40 of the generator 24 through a gearbox 42.
Asis generally understood, the rotor shaft 38 may provide
a low speed, high torque input to the gearbox 42 in re-
sponse to rotation of the rotor blades 22 and the hub 20.
The gearbox 42 may then be configured to convert the
low speed, high torque input to a high speed, low torque
output to drive the generator shaft 40 and, thus, the gen-
erator 24.

[0016] Additionally, as indicated above, the turbine
controller 26 may also be located within the nacelle 16
(e.g., within a control box or panel). However, in other
embodiments, the turbine controller 26 may be located
within any other component of the wind turbine 10 or at
a location outside the wind turbine (e.g., when the con-
troller 26 is configured as a farm controller for controlling
a plurality of wind turbines). As is generally understood,
the turbine controller 26 may be communicatively cou-
pled to any number of the components of the wind turbine
10 in order to control the operation of such components.
For example, as indicated above, the turbine controller
26 may be communicatively coupled to each pitch ad-
justment mechanism 32 of the wind turbine 10 (one for
each rotor blade 22) via a pitch controller 30 to facilitate
rotation of each rotor blade 22 about its pitch axis 28.
[0017] In general, each pitch adjustment mechanism
32 may include any suitable components and may have
any suitable configuration that allows the pitch adjust-
ment mechanism 32 to function as described herein. For
example, in several embodiments, each pitch adjustment
mechanism 32 may include a pitch drive motor 44 (e.g.,
any suitable electric motor), a pitch drive gearbox 46, and
a pitch drive pinion 48. In such embodiments, the pitch
drive motor 44 may be coupled to the pitch drive gearbox
46 so that the pitch drive motor 44 imparts mechanical
force to the pitch drive gearbox 46. Similarly, the pitch
drive gearbox 46 may be coupled to the pitch drive pinion
48 for rotation therewith. The pitch drive pinion 48 may,
in turn, be in rotational engagement with a pitch bearing
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50 coupled between the hub 20 and a corresponding
rotor blade 22 such that rotation of the pitch drive pinion
48 causes rotation of the pitch bearing 50. Thus, in such
embodiments, rotation of the pitch drive motor 44 drives
the pitch drive gearbox 46 and the pitch drive pinion 48,
thereby rotating the pitch bearing 50 and the rotor blade
22 about the pitch axis 28.

[0018] In alternative embodiments, it should be appre-
ciated that each pitch adjustment mechanism 32 may
have any other suitable configuration that facilitates ro-
tation of a rotor blade 22 about its pitch axis 28. For in-
stance, pitch adjustment mechanisms 32 are known that
include a hydraulic or pneumatic driven device (e.g., a
hydraulic or pneumatic cylinder) configured to transmit
rotational energy to the pitch bearing 50, thereby causing
the rotor blade 22 to rotate about its pitch axis 28. Thus,
in several embodiments, instead of the electric pitch drive
motor 44 described above, each pitch adjustment mech-
anism 32 may include a hydraulic or pneumatic driven
device that utilizes fluid pressure to apply torque to the
pitch bearing 50.

[0019] Moreover, as indicated above, the wind turbine
10 may also include one or more yaw drive mechanisms
36 mounted to and/or through a bedplate 51 positioned
atop the wind turbine tower 12. Specifically, each yaw
drive mechanism 36 may be mounted to and/or through
the bedplate 51 so asto engage ayaw bearing 58 coupled
between the bedplate 51 and the tower 12. The yaw bear-
ing 58 may be mounted to the bed plate 51 such that, as
the yaw bearing 58 rotates about the yaw axis 34 (FIG.
1) of the wind turbine 10, the bedplate 51 and, thus, the
nacelle 16 are similarly rotated about the yaw axis 34.
[0020] Ingeneral,itshould be appreciated that the yaw
drive mechanisms 36 may have any suitable configura-
tion and may include any suitable components known in
the art that allow such mechanisms 36 to function as
described herein. For example, as shown in FIG. 2, each
yaw drive mechanism 36 may include a yaw drive motor
52 (e.g., any suitable electric motor), a yaw drive gearbox
54, and a yaw drive pinion 56 coupled together for simul-
taneous rotation. However, in other embodiments, each
yaw drive mechanism 36 may have any other suitable
configuration, such as by being hydraulic or pneumatic
driven. Regardless, the yaw drive mechanism(s) 36 may
be configured to adjust the yaw angle by rotationally en-
gaging the yaw drive pinion 56 with the yaw bearing 58
(alsoreferred to as a slewring or tower ring gear), thereby
allowing the nacelle 16 to be rotated about the yaw axis
34 (FIG. 1) relative to the wind.

[0021] It should be appreciated that, by controlling the
various components of the wind turbine 10, the turbine
controller 26 may be configured to automatically adjust
the operation of the wind turbine 10. For example, as
indicated above, the turbine controller 26 may be config-
ured to transmit suitable control signals to the pitch ad-
justment mechanisms 32 (via the pitch controller 30) to
automatically adjust the pitch angle of the rotor blades
22. Similarly, the turbine controller 26 may be configured
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to transmit suitable control signals to the yaw drive mech-
anism(s) 36 to allow for the yaw angle of the nacelle 16
to be automatically adjusted. In addition, the turbine con-
troller 26 may be communicatively coupled to various
other wind turbine components in order to control differ-
ent aspects of the wind turbine operation. For example,
the turbine controller 26 may be communicatively cou-
pled to the generator 24 to allow for the automatic ad-
justment of the generator torque, generator speed and/or
any other suitable operational aspects of the generator
24,

[0022] Inaddition, the wind turbine 10 may also include
one or more sensors for monitoring various operating
parameters of the wind turbine 10. For example, in sev-
eral embodiments, the wind turbine 10 may include one
or more wind sensors 60 (e.g., one or more anemome-
ters) for monitoring the wind speed at or adjacent to the
wind turbine 10. As shown in FIG. 2, the wind turbine 10
includes a wind sensor(s) 60 mounted on top of the na-
celle 16. However, in alternative embodiments, the wind
sensor(s) 60 may be configured to be located at any other
suitable location on and/or adjacent to the wind turbine
10 that allows for the measurement of the wind speed.
Moreover, the wind turbine 10 may include various other
sensors for monitoring any other suitable operating pa-
rameters of the wind turbine 10, such as one or more
blade sensors, shaft sensors, generator sensors, tower
sensors, hub sensors, temperature sensors, humidity
sensors and/or the like.

[0023] Referring still to FIG. 2, the wind turbine 10 may
also include a plurality of identification sensors 62 pro-
vided in association with all or a portion of the various
wind turbine components. Specifically, in several embod-
iments, a separate identification sensor 62 may be
mounted on, installed within or otherwise associated with
each wind turbine component for which it is desirable for
the turbine controller 26 to be able to verify the identifi-
cation and/or current configuration of such component.
For instance, as shown in FIG. 2, an identification sen-
sor(s) may be may be mounted on, installed within or
otherwise associated with the generator 24, the gearbox
42, one or more of the pitch bearings 50, the yaw bearing
58, one or more of the rotor blades 22 (see also FIG. 1),
the bedplate 51, one or more components of the pitch
drive system (e.g., one or more components of the pitch
adjustment mechanism(s) 32), one or more components
of the yaw drive system (e.g., one or more components
of the yaw adjustment mechanism(s) 36), the rotor shaft
38 and/or one or more of the wind turbine sensors (e.g.,
wind sensor(s) 60). However, in other embodiments, an
identification sensor(s) 62 may be mounted on, installed
within or otherwise associated with any other suitable
component(s) and/or any combination of components of
the wind turbine 10. For instance, one or more identifi-
cation sensor(s) 62 may be provided in associated with
one or more of the downtower components of the wind
turbine 10, such as any of the associated power gener-
ation equipment (e.g., power converters, control cabi-
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nets, etc.).

[0024] In several embodiments, each identification
sensor 62 may include or otherwise contain data asso-
ciated with the configuration of its corresponding com-
ponent. For instance, the identification sensor 62 provid-
ed in association with the gearbox 42 may include con-
figuration data for the gearbox 42 while the identification
sensor 62 provided in association with a given rotor blade
22 may include configuration data for such blade 22. Sim-
ilarly, the identification sensor 62 provided in association
with the generator 24 may include configuration data for
the generator 24 while the identification sensor 62 pro-
vided in association with the wind sensor(s) 60 may in-
clude configuration data for such sensor(s) 60.

[0025] In general, the configuration data included with-
in each identification sensor 62 may correspond to infor-
mation/data related to the identification and/or configu-
ration of the associated component. For instance, con-
figuration data may include, butis not limited to, a generic
name for the component, the name of the component
manufacturer, the model number for the component, the
serial number for the component, the component’s date
of manufacture and/or the component’s location of man-
ufacture. Moreover, configuration data may also include
information related to one or more specific parameters
and/or operating capacities associated with a given com-
ponent. For instance, in addition to the model/serial
number and/or the manufacturing information (e.g., the
manufacturer’s name and/or the date/location of manu-
facture), the identification sensor 62 provided in associ-
ation with the gearbox 42 may include configuration data
related to its gearbox ratio while the identification sensor
62 provided in association with each rotor blade 22 may
include configuration data related to one or more of its
blade-specific parameters (e.g., an optimal tip-speed ra-
tio or a minimum or desired pitch angle).

[0026] In several embodiments, each identification
sensor 62 may be configured to communicate with the
turbine controller 26 via one or more sensor readers 64,
66, 68 installed within and/or relative to the wind turbine
10. Forexample, as shownin FIG. 2, a first sensor reader
64 may be positioned within the nacelle 16 (e.g., by being
positioned adjacent to or integrated within the controller
26) to allow the sensor reader 64 to communicate via a
wireless or wired connection with the identification sen-
sors 62 associated with the components installed within
or adjacent to the nacelle 16 (e.g., the gearbox 42, gen-
erator 24, wind sensor(s) 60, yaw drive mechanism(s)
36, yaw bearing 58, bedplate 51, rotor shaft 38, etc.) while
a second sensor reader 66 may be positioned within the
hub 20 to allow the sensor reader 66 to communicate via
awireless or wired connection with the identification sen-
sors 62 (associated with the components installed within
and/or adjacent to the hub 22 (e.g., the pitch drive mech-
anism(s) 62, rotor blades 22, pitch bearings 50, etc.) .
Similarly, a third sensor reader 68 may be positioned
within the tower 12 to allow the sensor reader 68 to com-
municate via a wireless or wired connection with the iden-
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tification sensors 62 associated with the components in-
stalled within and/or adjacent to the tower 12 (e.g., any
downtower components). However, in other embodi-
ments, the wind turbine 10 may simply include a single
sensor reader positioned at a single location on or within
the wind turbine 10 or the wind turbine 10 may include
four or more sensor readers positioned at numerous lo-
cations on or within the wind turbine 10. In such embod-
iments, when the identification sensors 62 are configured
to communicate wirelessly with the sensor reader(s), the
specific number and/or location of the sensor reader(s)
may generally depend on the wireless communications
range(s) for the identification sensors 62 and the asso-
ciated sensor reader(s).

[0027] It should be appreciated that the identification
sensors 62 and associated sensor readers 64, 66, 68
may generally have any suitable configuration that allows
such components to communicate with one another,
thereby allowing the configuration data provided in each
identification sensor 62 to be transmitted to the sensor
readers 64, 66, 68 upon request by the turbine controller
26. For instance, in several embodiments, each identifi-
cation sensor 62 and each sensor reader 64, 66, 68 may
include or be associated with a wireless antenna, such
as a two-way transmitter-receiver, to allow the compo-
nents to transmit and receive wireless communications.
In such embodiments, each sensor reader 64, 66, 68
may be configured to ping or poll the identification sen-
sor(s) 62 located within its wireless communication
range. For instance, upon request from the turbine con-
troller 26, each sensor reader 64, 66, 68 may transmit
an interrogation or polling signal requesting that each
identification sensor(s) 62 within its wireless communi-
cation range transmit back the configuration data asso-
ciated with such sensor(s) 62. In response to receiving
the polling signal, each identification sensor 62 may then
wirelessly transmit its configuration data to the associat-
ed sensor reader 64, 66, 68, which may, in turn, transmit
the data to the turbine controller 26.

[0028] In a particular embodiment, each identification
sensor 62 may correspond to a radiofrequency identifi-
cation (RFID) tag. In such an embodiment, each sensor
reader 64, 66, 68 may similarly correspond to an RFID
reader configured to wireless communicate with the var-
ious RFID tags. For instance, each sensor reader 64, 66,
68 may be configured to transmit electromagnetic inter-
rogation or polling signals to the various identification
sensors 62 and subsequently receive and read the re-
sponse from each sensor 62. It should be appreciated
that, when utilizing RFID technology, each identification
sensor 62 may correspond to either a passive RFID tag
(e.g., by being powered by the radio energy transmitted
from the reader) or an active RFID tag (e.g., by including
an associated battery or power source). It should also be
appreciated that, in other embodiments, the identification
sensors 62 and associated sensor readers 64, 66, 68
may be configured to communicate with one another us-
ing any other suitable wireless communications technol-
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ogy and/or any other suitable wireless communications
protocol, such as Bluetooth.

[0029] As indicated above, each sensorreader 64, 66,
68 may be communicatively coupled to the turbine con-
troller 26 (e.g., via a wired or wireless connection) to allow
the configuration data received from the identification
sensors 62 to be transmitted to the controller 26 for sub-
sequent processing. In addition, the connection between
the turbine controller 26 and the sensor reader 64, 66,
68 may allow the controller 26 to transmit suitable control
signals to each sensor reader 64, 66, 68 for controlling
its operation. For example, the turbine controller 26 may
send a control signal(s) to each sensor reader 64, 66, 68
(e.g., on adaily, weekly, or monthly basis) instructing the
readers 64, 66, 68 to interrogate or poll the various iden-
tification sensors 62 associated with the wind turbine
components currently installed within the wind turbine 10
and to report back configuration data received from the
sensors 62. As a result, using the sensor readers 64, 66,
68 and associated identification sensors 62, the turbine
controller 26 may periodically poll the wind turbine 10 to
identify the current configuration of the specific compo-
nent(s) installed therein at a given point in time, thereby
allowing the controller 26 to determine whether any of
such components have been replaced since the last time
the wind turbine 10 was polled.

[0030] In addition, when it is determined that a given
component has been replaced, the turbine controller 26
may also identify whether the replacement component
has the same or a different configuration than the previ-
ously installed component. In the event that the replace-
ment component does in fact have a different configura-
tion, the turbine controller 26 may then determine wheth-
er any parameter settings associated with controlling the
operation of the wind turbine 10 need to be updated to
account for the identified difference(s) in the component
configuration(s). For instance, if the turbine controller 26
determines that the gearbox 42 has been recently re-
placed and the replacement gearbox has a gear ratio that
differs from the gear ratio of the previous gearbox, the
controller 26 may be configured to automatically adjust
any parameter settings that vary based on the gear ratio
of the gearbox 26 to ensure efficient and safe operation
of the wind turbine 10.

[0031] Referring now to FIG. 3, one embodiment of a
system 100 for automatically updating wind turbine data
based on component self-identification is illustrated in
accordance with aspects of the present subject matter.
In general, the system 100 will be described herein with
reference to the wind turbine 10 and associated turbine
controller 26 described above with reference to FIGS. 1
and 2. However, in other embodiments, the system 100
may be implemented or used in association with any oth-
er suitable wind turbine and/or any other suitable con-
troller or other suitable computer/computer network.
[0032] As shown in FIG. 3, in one embodiment, the
system 100 may include a client-server architecture, with
the turbine controller 26 being configured to communi-
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cate with a remote computing device or server 102 over
a network 104. As indicated above, the turbine controller
26 may generally correspond to any suitable computing
device and/or any suitable combination of computing de-
vices. Similarly, the remote server 102 may correspond
to any suitable computing device and/or any suitable
combination of computing devices. It should be appreci-
ated that, although the remote server 102 is shown in
FIG. 3 as being provided in communication with a single
turbine controller 26, the server 102 may generally be
configured to communicate with any number of turbine
controllers associated with any corresponding number
of wind turbines. For instance, the remote server 102
may be configured to communicate with a plurality of tur-
bine controllers associated with wind turbines located
within a given wind farm or with wind turbines spread out
across multiple wind farms provided at various different
locations.

[0033] As indicated above, the turbine controller 26
may be communicatively coupled (e.g., via a wired or
wireless connection) to one or more sensor readers 64,
66, 68 for communicating with the various identification
sensors 62 provided in association with the wind turbine
components, thereby allowing the controller 26 to receive
the current configuration data for the components in-
stalled within the wind turbine 10. In one embodiment,
the sensor reader(s) 64, 66, 68 may correspond to sep-
arate components configured to be separately coupled
to the controller 26. Alternatively, the sensor reader(s)
64, 66, 68 may be integrated into or otherwise form part
of the turbine controller 26 itself. For instance, the turbine
controller 26 may include one or more wireless antennas
configured to function as the disclosed sensor reader(s)
64, 66, 68. In such an embodiment, the sensor reader(s)
64,66, 68 may be communicatively coupled to the turbine
controller 26 by providing a communicative link between
the wireless antenna(s) and one or more other compo-
nents of the controller 26, such as the processor(s) and/or
memory described below.

[0034] As shown in FIG. 3, the turbine controller 26
may generally include one or more processor(s) 110 and
associated memory 112 configured to perform a variety
of computer-implemented functions (e.g., performing the
methods, steps, calculations and the like disclosed here-
in). As used herein, the term "processor" refers not only
to integrated circuits referred to in the art as being includ-
ed in a computer, but also refers to a controller, a micro-
controller, a microcomputer, a programmable logic con-
troller (PLC), an application specific integrated circuit,
and other programmable circuits. Additionally, the mem-
ory 112 may generally comprise memory element(s) in-
cluding, but not limited to, computer readable medium
(e.g., random access memory (RAM)), computer reada-
ble non-volatile medium (e.g., a flash memory), a floppy
disk, a compact disc-read only memory (CD-ROM), a
magneto-optical disk (MOD), a digital versatile disc
(DVD) and/or other suitable memory elements. Such
memory 112 may generally be configured to store infor-
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mation accessible to the processor(s) 110, including data
114 that can be retrieved, manipulated, created and/or
stored by the processor(s) 110 and instructions 116 that
can be executed by the processor(s) 110. It should be
appreciated that, although the processor(s) 110 and
memory 112 for the turbine controller 26 are shown in
FIG. 3 as being disposed at a common location, the proc-
essor(s) 110 and memory 112 may, instead, be disposed
at separate locations. Forinstance, the processor(s) 110
may correspond to a network-connected processor (e.g.,
acloud-connected processor) thatis able to retrieve data
and other information from a remote memory device(s)
over the network 104.

[0035] In several embodiments, the data 114 may be
stored in one or more databases. For example, the mem-
ory 112 may include a configuration database 118 storing
configuration data related to the various components of
the wind turbine 10. Specifically, in one embodiment,
when the wind turbine 10 is initially installed in the field,
the initial configuration data for all of the wind turbine
components may be stored within the configuration da-
tabase 118. Thereafter, the configuration data stored
within the database 118 may be updated, as necessary
or desired, to account for changes in the configuration
data of one or more of the wind turbine components. For
instance, when it is determined that the configuration da-
ta for a specific wind turbine component has changed
based on the information received from its associated
identification sensor 62 (e.g., via the sensor reader(s)
64, 66, 68), the configuration data for such component
may be updated within the database 118 to reflect the
change in the data.

[0036] The memory 112 may also include a parameter
database 120 for storing parameter settings associated
with operating the wind turbine 10. In general, the pa-
rameter settings may correspond to any suitable condi-
tions, constraints, operating values, operating variables,
ranges, and/or other parameters that may be used or
applied when operating a wind turbine 10. For example,
suitable parameter settings may include, but are not lim-
ited to, gearbox ratios, minimum and maximum compo-
nent temperatures, specific blade settings (e.g., desired
pitch angle, minimum pitch angle and/or optimal tip-
speed ratio), parameter settings dependent on generator
type (e.g., 50Hz or 60Hz), generator fan settings, wind
sensor parameter settings (e.g., multipliers, dividers
and/or offsets to be applied to sensor measurements),
ride-through settings (e.g., parameters associated with
low voltage ride-through events and/or zero voltage ride-
through events), torque settings (e.g., correction factors
for blade torque characteristics), pitch drive system set-
tings (e.g., pitch brake periods, pitching schedules), bat-
tery settings (e.g., battery charging periods), yaw drive
system settings (e.g., yaw timers), alarm settings, and/or
the like.

[0037] Inseveralembodiments, one or more of the pa-
rameters applied or used when operating the wind turbine
10 may vary as a function of the specific configuration of
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one or more of the components installed within the wind
turbine 10. In such embodiments, each configuration-de-
pendent parameter may, for example, include multiple
parameter settings stored within the database 120, with
each parameter setting being associated with a different
component configuration(s). For instance, a look-up ta-
ble(s) may be stored within the database 120 for each
configuration-dependent parameter that correlates dif-
ferent parameter settings for such parameter to different
component configurations, such as by storing a look-up
table that correlates a given blade parameter (e.g., tip-
speed ratio values or pitch angle settings) to differing
blade configurations or by storing a look-up table that
correlates wind sensor offset values to differing wind sen-
Ssors.

[0038] Additionally, in several embodiments, the in-
structions 116 stored within the memory 112 of the tur-
bine controller 26 may be executed by the processor(s)
110to implement a componentidentification module 122.
In general, the component identification module 122
maybe configured to obtain the current configuration data
for the various components installed within the wind tur-
bine 10 and compare such data to the last-known or ex-
isting configuration data stored within the configuration
database 118. Specifically, in several embodiments, the
component identification module 122 may be configured
to cause an interrogation or polling signal to be transmit-
ted to the various identification sensors 62 (e.g., by con-
trolling the operation of the sensor reader(s) 64, 66, 68)
requesting that each sensor 62 respond by transmitting
its associated configuration data. Upon receiptof the con-
figuration data from the identification sensors 62, the
component identification module 122 may be configured
to compare the newly received data to the configuration
data previously stored within the configuration database
118. Based on the comparison, the component identifi-
cation module 122 may identify differences between the
newly received and previously stored configuration data
for a given component, thereby allowing the turbine con-
troller 26 to determine when a component has been re-
placed since the last time the identification sensors 62
were polled. In the event that one of the components has
been recently replaced, the component identification
module 122 may cause the configuration data for such
component to be updated within the database 118. In
addition, the component identification module 122 may
also be configured transmit a notification to the remote
server 102 that identifies both the component that was
replaced and its new configuration data.

[0039] It should also be appreciated that the compo-
nentidentification module 122 may be configured to iden-
tify when data is not received back from one or more of
the identification sensors 62 in response to the polling
signal, which may indicate that such identification sen-
sor(s) is not functioning properly or that the associated
wind turbine component has been replaced with a com-
ponent that does not include an identification sensor 62.
For instance, assuming that a previous response has
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been received from the identification sensor 62 associ-
ated with the gearbox 42, it may be inferred that the gear-
box identification sensor 62 is not functioning or that the
gearbox 42 has been replaced with a new sensorless
gearbox in the event that the component identification
module 122 does not receive data from the gearbox iden-
tification sensor 62 in response to a subsequent polling
signal. In such event, a notification or alert may be pro-
duced indicating that a further investigation should be
conducted with reference to the gearbox 42 and its sen-
sor 62.

[0040] Moreover, the instructions 116 stored within the
memory 112 of the turbine controller 26 may also be ex-
ecuted by the processor(s) 110 toimplement a parameter
update module 124. In general, the parameter update
module 124 may be configured to automatically update
one or more of the parameter settings applied or used
when operating the wind turbine 10 based on identified
changes in the configuration data of one or more of the
wind turbine components. For example, when the com-
ponent identification module 122 determines that one or
more differences exist between the newly received and
previously stored configuration data for a given compo-
nent, the parameter update module 124 may be config-
ured to determine whether any of the identified differenc-
es require any adjustments to be made to the current
parameter settings for the wind turbine 10. Specifically,
in one embodiment, it may be determined that is neces-
sary or desired to adjust one or more of the current pa-
rameter settings when the identified differences in the
configuration data relate to a configuration-dependent
parameter of the wind turbine 10. In such instance, the
parameter update module 124 may be configured to au-
tomatically update the associated parameter setting(s)
for the wind turbine 10 by adjusting the current parameter
setting(s) to a new parameter setting(s) in order to ac-
commodate the changes in the component configura-
tion(s).

[0041] As shown in FIG. 3, the turbine controller 26
may also include a network or communications interface
126 to provide a means for the controller 26 to commu-
nicate with the remote server 102 or any other suitable
computing device(s) over the network 104. In general,
the communications interface 126 may correspond to any
suitable device/medium that allows the controller 26 to
interface with the server 102 and/or any other suitable
network. In addition, the communications interface 126
may also provide a means for the turbine controller 26
to communicate directly or indirectly with one or more
local devices, such as the sensor readers 64, 66, 68
and/or the identification sensors 62.

[0042] Additionally, similar to the turbine controller 26,
the remote server 102 may also include one or more proc-
essor(s) 130 and associated memory 132 configured to
perform a variety of computer-implemented functions
(e.g., performing the methods, steps, calculations and
the like disclosed herein). Such memory 132 may gen-
erally be configured to store information accessible to
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the processor(s) 130, including data 134 that can be re-
trieved, manipulated, created and/or stored by the proc-
essor(s) 130 and instructions 136 that can be executed
by the processor(s) 130.

[0043] In several embodiments, the data 134 may be
stored in one or more databases. For instance, as shown
in FIG. 1, the memory 132 may include a configuration
database 138 storing configuration data received from
the turbine controller 26. For example, each time the tur-
bine controller 26 polls the identification sensors 62 and
subsequently receives the corresponding component
configuration data, the controller 26 may, in one embod-
iment, automatically transmit the configuration data to
the remote server 102 for storage within the configuration
database 138. Alternatively, the turbine controller 26 may
only transmit configuration data to the remote server 102
that has been recently changed or updated. For instance,
if the component identification module 122 identifies dif-
ferences in a component’s configuration data, the turbine
controller 26 may transmit the dataset including the iden-
tified difference(s) to the remote server 102 for storage
within the configuration database 138.

[0044] In addition, the memory 132 may also include
a parameter database 140 for storing parameter settings
associated with operating the wind turbine 10. For in-
stance, the parameter settings stored within the param-
eter database 138 of the remote server 102 may, in one
embodiment, corresponds to the same parameter set-
tings stored within the parameter database 120 of the
turbine controller 26. In such an embodiment, each time
the parameter update module 124 of the turbine control-
ler 26 updates one or more of the wind turbine’s param-
eter settings, a notification may be transmitted to the re-
mote server 102 indicating the changes made to the pa-
rameter setting(s). The updated parameter settings may
then be stored within the parameter database 140 to al-
low an accurate listing of the current parameter settings
for the wind turbine 10 to be maintained at the remote
server 102.

[0045] Moreover, in several embodiments, the instruc-
tions 136 stored within the memory 132 of the remote
server 102 may be executed by the processor(s) 130 to
implement an update notification module 142. In general,
the update notification module 142 may be configured to
receive notifications from the turbine controller 26 related
to changes in the configuration data for one or more of
the wind turbine components and/or updates made to
one or more of the parameter settings for the wind turbine
10. In addition, the update notification module 142 may
be configured to transmit notifications to the turbine con-
troller 26 related to the current parameter settings for the
wind turbine 10 and/or the current configuration of its
components. For instance, the update notification mod-
ule 142 maybe configured to transmit a notification to the
turbine controller 26 including suggested parameter set-
tings for the wind turbine 10 based on data received from
the controller 26 related to any identified changes in the
configuration data for one or more of the wind turbine
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components. As such, in the event that a replacement
component is installed within the wind turbine 10 for
which the turbine controller 26 does not have suitable
parameter settings to account for the new configuration
of such component, the update notification module 142
may transmit the corresponding parameter settings to
the turbine controller 26 to allow the controller 26 to up-
date the parameter settings accordingly.

[0046] Referring still to FIG. 3, the instructions 136
stored within the memory 132 of the remote server 102
may also be executed by the processor(s) 130 to imple-
ment a life/maintenance forecasting module 144. In gen-
eral, the forecasting module 144 may be configured to
estimate a remaining component life for each wind tur-
bine component and/or schedule appropriate mainte-
nance intervals for each wind turbine component. For
instance, the forecasting module 144 may be provided
access to operating data for the wind turbine 10 (e.g.,
time binned data of relevant operating parameters, such
as output power and wind speed) as well as data related
to any fault messages issued by the turbine controller
26. By analyzing such data, the forecasting module 144
may estimate the remaining component life for each wind
turbine component, which may be used to determine
when to order and/or install replacement parts. In such
an embodiment, the remote serve 102 may be configured
to automatically order replacement parts and/or schedule
the replacement of components nearing the end of their
component life or the remote serve 102 may simply trans-
mit a notification to the turbine controller 102 identifying
the component(s) that need to be replaced. In addition,
the analysis of the data received for the wind turbine 10
may also allow the forecasting module 144 to more ac-
curately schedule services intervals for performing rou-
tine maintenance on the wind turbine 10.

[0047] Moreover, the forecasting module 144 may also
be configured to adjust the estimated component life
and/or the maintenance schedule(s) associated with a
given component based on the configuration data re-
ceived from the turbine controller 26. For instance, when
the remote server 102 receives new configuration data
indicating that a given wind turbine component has been
recently replaced, the forecasting module 144 may be
configured to identify such component as being a newly
installed componentand, thus, may update the estimated
component life and/or the maintenance schedule for the
component accordingly.

[0048] As showninFIG. 3, the remote server 102 may
also include a network or communications interface 146
for communicating with the turbine controller 26 or any
other suitable computing device(s) over the network 104
(and/or any other suitable network). Similar to the inter-
face 126 provided for the turbine controller 26, the com-
munications interface 146 may generally be any de-
vice/medium that allows the remote server to interface
with the network 104.

[0049] It should be appreciated that the network 104
may correspond to any suitable wired or wireless net-
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work(s) that allows the various system components to
communicate with one another via any suitable commu-
nications protocol (e.g. TCP/IP, HTTP, SMTP, FTP)
and/or using any suitable encodings/formats (e.g. HTML,
JSON XML) and/or protection schemes (e.g. VPN, se-
cure HTTP, SSL). For example, in one embodiment, the
network 104 may correspond to a wide-area network
(WAN).

[0050] Additionally, it should be appreciated that, al-
though various functions and/or processes are generally
described above as being performed by a given system
component (e.g., the turbine controller 26 and/or the re-
mote server 102), such functions and/or processes may,
instead, be performed by a different system component.
For example, as opposed to the remote server 102, the
turbine controller 26 may be configured to implement the
various functions of the forecasting module 144. Similar-
ly, in one embodiment, the remote server 102 may be
configured to implement the various function of the pa-
rameter update module 124.

[0051] Referring now to FIG. 4, a flow diagram of one
embodiment of a method for automatically updating wind
turbine data based on component self-identification is
illustrated in accordance with aspects of the present sub-
ject matter. In general, the method 200 will be described
herein with reference to the system 100 described above
with reference to FIG. 3. However, it should be appreci-
ated that the disclosed method 200 may also be utilized
with any other suitable system to allow for the automatic
adjustment of wind turbine data. In addition, although
FIG. 4 depicts steps performed in a particular order for
purposes of illustration and discussion, the methods dis-
cussed herein are not limited to any particular order or
arrangement. One skilled in the art, using the disclosures
provided herein, will appreciate that various steps of the
methods disclosed herein can be omitted, rearranged,
combined, and/or adapted in various ways without devi-
ating from the scope of the present disclosure.

[0052] As shown in FIG. 4, at (202), the method 200
may include providing instructions for transmitting a poll-
ing signal to an identification sensor associated with a
component of the wind turbine. Specifically, as indicated
above, turbine controller 26 may be configured to control
the operation of the sensor readers 64, 66, 68 such that
each sensor reader 64, 66, 68 transmits an interrogation
or polling signal to the various identification sensors 62
provided in association with the wind turbine compo-
nents.

[0053] Additionally, at (204), the method 200 may in-
clude receiving current configuration data for the wind
turbine component from the identification sensor in re-
sponse to the transmission of the polling signal. For in-
stance, as indicated above, each identification sensors
62 may be configured to transmit its associated config-
uration data back to one or more of the sensor readers
64, 66, 68 in response to receiving the polling signal. The
configuration data may then be transmitted to the turbine
controller 26 for storage thereon and/or for subsequent
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processing.

[0054] Moreover, at(206),the method 200 may include
comparing the current configuration data received from
the identification sensor to known configuration data for
wind turbine component. For instance, as indicated
above, the turbine controller 26 may include a configu-
ration database 118 for storing last-known configuration
data associated with the various components installed
within the wind turbine 10. In addition, the turbine con-
troller 26 may be configured to implement a component
identification module 122 that is configured to compare
the current configuration data received from the identifi-
cation sensors 62 to the last-known configuration data
previously stored within the database 118.

[0055] Referring still to FIG. 4, at (208), the method
200 may include determining that the wind turbine com-
ponenthas beenreplaced based on any differences iden-
tified between the current configuration data and the
known configuration data. Specifically, as indicated
above, the component identification module 122 of the
turbine controller 26 may be configured to compare the
current configuration data received from the identification
sensors 62 to the last-known configuration data to identify
differences between the new and previously stored data.
In the event that differences exist in the configuration
data for one or more wind turbine components, the tur-
bine controller 26 may determine that such component(s)
has been recently replaced. For example, if the name of
the component manufacturer, the model number, the se-
rial number, the date of manufacture and/or the location
of manufacture provided in the newly received configu-
ration data varies from the corresponding information
provided in the previously stored configuration data, it
maybe inferred by the turbine controller 26 that the as-
sociated wind turbine component has been replaced.
[0056] Additionally, at (210), the method 200 may in-
clude automatically updating data associated with the
wind turbine based on the identified differences between
the current configuration data and the known configura-
tion data. Specifically, as indicated above, the turbine
controller 26 may be configured to implement a param-
eter update module 124 configured to automatically up-
date one or more of the parameter settings applied or
used when operating the wind turbine 10 based on iden-
tified differences in the configuration data of one or more
of the wind turbine components. For instance, if the iden-
tified differences relate to a configuration-dependent pa-
rameter of the wind turbine 10, the parameter setting(s)
associated with such parameter may be automatically
updated by the turbine controller 26 to account for the
change in the relevant configuration data for the compo-
nent(s). In such instance, the current parameter set-
ting(s) may be updated to a new parameter setting(s)
based on the parameter setting data stored within the
turbine controller’'s memory 112 and/or based on one or
more suggested parameter settings received from the
remote server 102. Similarly, as indicated above, the es-
timated component life and/or the maintenance sched-
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ule(s) associated with one or more of the wind turbine
components may also be updated based on the identified
differences between the current configuration data and
the last-known configuration data.

[0057] This written description uses examples to dis-
close the invention, including the preferred mode, and
also to enable any person skilled in the art to practice the
invention, including making and using any devices or sys-
tems and performing any incorporated methods. The pat-
entable scope of the invention is defined by the claims,
and may include other examples that occur to those
skilled in the art. Such other examples are intended to
be within the scope of the claims if they include structural
elements that do not differ from the literal language of
the claims, or if they include equivalent structural ele-
ments with insubstantial differences from the literal lan-
guages of the claims.

[0058] Various aspects and embodiments of the
present invention are defined by the following numbered
clauses:

1. A method for automatically updating data associ-
ated with a wind turbine based on component self-
identification, the method comprising:

providing, by one or more computing devices,
instructions for transmitting a polling signal to an
identification sensor associated with a wind tur-
bine component;

in response to the transmission of the polling
signal, receiving, by the one or more computing
devices, current configuration data for the wind
turbine component from the identification sen-
Sor;

comparing, by the one or more computing de-
vice, the current configuration data received
from the identification sensor to last-known con-
figuration data for the wind turbine component;
and

automatically updating, by the one or more com-
puting devices, one or more parameter settings
associated with operating the wind turbine
based on any differences identified between the
current configuration data and the last-known
configuration data.

2. The method of clause 1, wherein the configuration
dataincludes atleast one of a model number, a serial
number, a manufacturer’s name, a date of manufac-
ture, or a location of manufacture for the wind turbine
component.

3. The method of any preceding clause, further com-
prising determining, by the one or more computing
devices, that the wind turbine component has been
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replaced based on the identified differences be-
tween the current configuration data and the last-
known configuration data.

4. The method of any preceding clause, wherein au-
tomatically updating one or more parameter settings
associated with operating the wind turbine compris-
es automatically updating atleast one parameter set-
ting associated with a configuration-dependent pa-
rameter of the wind turbine.

5. The method of any preceding clause, wherein au-
tomatically updating one or more parameter settings
associated with operating the wind turbine compris-
es:

determining, by the one or more computing de-
vices, at least one new parameter setting for the
wind turbine based on the current configuration
data for the wind turbine component; and

automatically updating, by the one or more com-
puting devices, the one or more parameter set-
tings based on the at least one new parameter
setting.

6. The method of any preceding clause, further com-
prising transmitting, by the one or more computing
devices, a notification associated with the current
configuration data for the wind turbine component to
a remote computing device.

7. The method of any preceding clause, wherein au-
tomatically updating one or more parameter settings
associated with operating the wind turbine compris-
es automatically updating the one or more parameter
settings based on a suggested parameter setting re-
ceived from the remote computing device.

8. The method of any preceding clause, further com-
prising automatically updating an estimated compo-
nent life for the wind turbine component based on
the identified differences between the current con-
figuration data and the last-known configuration da-
ta.

9. The method of any preceding clause, further com-
prising automatically updating a maintenance
schedule associated with the wind turbine compo-
nent based on the identified differences between the
current configuration data and the last-known con-
figuration data.

10. The method of any preceding clause, wherein
the wind turbine component corresponds to one of
a generator, a gearbox, a rotor blade, a, yaw drive
component, a pitch drive component, a wind sensor,
a rotor shaft, or a bearing of the wind turbine.
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11. The method of any preceding clause, further
comprising:

providing, by the one or more computing devic-
es, instructions for transmitting a polling signal
to a plurality of identification sensors, each iden-
tification sensor being associated with one of a
plurality of wind turbine components;

in response to the transmission of the polling
signal, receiving, by the one or more computing
devices, current configuration data from only a
portion of the plurality of identification sensors;
and

identifying, by the one or more computing de-
vices, which of the plurality of identification sen-
sors did not transmit current configuration data
in response to the polling signal.

12. A method for automatically updating data asso-
ciated with a wind turbine based on component self-
identification, the method comprising:

providing, by one or more computing devices,
instructions for transmitting a polling signal to an
identification sensor associated with a wind tur-
bine component;

in response to the transmission of the polling
signal, receiving, by the one or more computing
devices, current configuration data for the wind
turbine component from the identification sen-
Sor;

comparing, by the one or more computing de-
vice, the current configuration data received
from the identification sensor to last-known con-
figuration data for the wind turbine component;

determining, by the one or more computing de-
vices, thatthe wind turbine component has been
replaced based on any differences identified be-
tween the current configuration data and the
last-known configuration data; and

automatically updating, by the one or more com-
puting devices, wind turbine data associated
with the wind turbine based on the determination
that the wind turbine component has been re-
placed.

13. A system for automatically updating data asso-
ciated with a wind turbine based on component self-
identification, the system comprising:

a wind turbine component installed on or within
the wind turbine;
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an identification sensor provided in association
with the wind turbine component, the identifica-
tion sensor including current configuration data
for the wind turbine component;

one or more computing devices including at
least one processor and associated memory,
the memory storing instructions that, when im-
plemented by the at least one processor, con-
figure the one or more computing devices to:

provide instructions for transmitting a poll-
ing signal to an identification sensor asso-
ciated with a wind turbine component

in response to the transmission of the poll-
ing signal, receive current configuration da-
ta for the wind turbine component from the
identification sensor;

compare the current configuration data re-
ceived from the identification sensor to last-
known configuration data for the wind tur-
bine component; and

automatically update one or more parame-
ter settings associated with operating the
wind turbine based on any differences iden-
tified between the currentconfiguration data
and the last-known configuration data.

14. The system of any preceding clause, wherein
the configuration dataincludes atleast one of a mod-
el number, a serial number, a manufacturer’s name,
a date of manufacture, or a location of manufacture
for the wind turbine component.

15. The system of any preceding clause, wherein
the one or more computing devices are further con-
figured to determine that the wind turbine component
has been replaced based on the identified differenc-
es between the current configuration data and the
last-known configuration data.

16. The system of any preceding clause, wherein
the one or more computing devices are configured
to update at least one parameter setting associated
with a configuration-dependent parameter of the
wind turbine based on the identified differences be-
tween the current configuration data and the last-
known configuration data.

17. The system of any preceding clause, wherein
the one or more computing devices are configured
to:

determine at least one new parameter setting
for the wind turbine based on the current con-
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figuration data for the wind turbine component;
and

automatically update the one or more parameter
settings based on the at least one new param-
eter setting.

18. The system of any preceding clause, wherein
the one or more computing device are further con-
figured to transmit a notification associated with the
current configuration data for the wind turbine com-
ponent to a remote computing device.

19. The system of any preceding clause, wherein
the one or more computing devices are configured
to automatically update the one or more parameter
settings based on a suggested parameter setting re-
ceived from the remote computing device.

20. The system of any preceding clause, wherein
the one or more computing device are further con-
figured to update at least one of an estimated com-
ponent life for the wind turbine component or a main-
tenance schedule associated with the wind turbine
component based on the identified differences be-
tween the current configuration data and the last-
known configuration data.

Claims

A method (200) for automatically updating data as-
sociated with a wind turbine (10) based on compo-
nent self-identification, the method (200) comprising:

providing (202), by one or more computing de-
vices (26), instructions for transmitting a polling
signal to an identification sensor (62) associated
with a wind turbine component (42);

in response to the transmission of the polling
signal, receiving (204), by the one or more com-
puting devices (26), current configuration data
for the wind turbine component (42) from the
identification sensor (62);

comparing (206), by the one or more computing
devices (26), the current configuration data re-
ceived from the identification sensor (62) to last-
known configuration data for the wind turbine
component (42); and

automatically updating (210), by the one or more
computing devices (26), one or more parameter
settings associated with operating the wind tur-
bine (10) based on any differences identified be-
tween the current configuration data and the
last-known configuration data.

2. The method (200) of claim 1, wherein the configura-

tion data includes at least one of a model number, a
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serial number, a manufacturer's name, a date of
manufacture, or a location of manufacture for the
wind turbine component (42).

The method (200) of any preceding claim, further
comprising determining, by the one or more comput-
ing devices (26), that the wind turbine component
(42) has been replaced based on the identified dif-
ferences between the current configuration data and
the last-known configuration data.

The method (200) of any preceding claim, wherein
automatically updating one or more parameter set-
tings associated with operating the wind turbine (10)
comprises automatically updating at least one pa-
rameter setting associated with a configuration-de-
pendent parameter of the wind turbine (10).

The method (200) of any preceding claim, wherein
automatically updating one or more parameter set-
tings associated with operating the wind turbine (10)
comprises:

determining, by the one or more computing de-
vices (26), at least one new parameter setting
for the wind turbine (10) based on the current
configuration data for the wind turbine compo-
nent (42); and

automatically updating, by the one or more com-
puting devices (26), the one or more parameter
settings based on the at least one new param-
eter setting.

The method (200) of any preceding claim, further
comprising transmitting, by the one or more comput-
ing devices (26), a notification associated with the
current configuration data for the wind turbine com-
ponent (42) to a remote computing device (102).

The method (200) of claim 6, wherein automatically
updating one or more parameter settings associated
with operating the wind turbine (10) comprises au-
tomatically updating the one or more parameter set-
tings based on a suggested parameter setting re-
ceived from the remote computing device (102).

The method (200) of any preceding claim, further
comprising automatically updating an estimated
component life for the wind turbine component (42)
based on the identified differences between the cur-
rent configuration data and the last-known configu-
ration data.

The method (200) of any preceding claim, further
comprising automatically updating a maintenance
schedule associated with the wind turbine compo-
nent (42) based on the identified differences be-
tween the current configuration data and the last-
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known configuration data.

10. The method (200) of any preceding claim, further

comprising:

providing, by the one or more computing devices
(26), instructions for transmitting a polling signal
to a plurality of identification sensors (62), each
identification sensor being associated with one
of a plurality of wind turbine components (42);

in response to the transmission of the poll-
ing signal, receiving, by the one or more
computing devices (26), current configura-
tion data from only a portion of the plurality
of identification sensors (62); and
identifying, by the one or more computing
devices (26), which of the plurality of iden-
tification sensors (62) did not transmit cur-
rent configuration data in response to the
polling signal.

11. A system (100) for automatically updating data as-

sociated with a wind turbine (10) based on compo-
nent self-identification, the system comprising:

a wind turbine component (42) installed on or
within the wind turbine (10);

an identification sensor (62) provided in associ-
ation with the wind turbine component (42), the
identification sensor (62) including current con-
figuration data for the wind turbine component
(42);

one or more computing devices (26) including
at least one processor (110) and associated
memory (112), the memory (112) storing in-
structions that, when implemented by the at
least one processor (110), configure the one or
more computing devices (26) to:

provide instructions for transmitting a poll-
ing signal to an identification sensor (62) as-
sociated with the wind turbine component
(42);

in response to the transmission of the poll-
ing signal, receive current configuration da-
ta for the wind turbine component (42) from
the identification sensor (62);

compare the current configuration data re-
ceived from the identification sensor (62) to
last-known configuration data for the wind
turbine component (42); and

automatically update one or more parame-
ter settings associated with operating the
wind turbine (10) based on any differences
identified between the current configuration
data and the last-known configuration data.
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12.

13.

14.

15.
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The system (100) of claim 11, wherein the configu-
ration data includes at least one of a model number,
a serial number, a manufacturer's name, a date of
manufacture, or a location of manufacture for the
wind turbine component (42).

The system (100) of claim 11 or claim 12, wherein
the one or more computing devices (26) are further
configured to determine that the wind turbine com-
ponent (26) has been replaced based on the identi-
fied differences between the current configuration
data and the last-known configuration data.

The system (100) of any claims 11 to 13, wherein
the one or more computing devices (26) are config-
ured to update at least one parameter setting asso-
ciated with a configuration-dependent parameter of
the wind turbine (10) based on the identified differ-
ences between the current configuration data and
the last-known configuration data.

The system (100) of any claim 11 to 14, wherein the
one or more computing devices (26) are configured
to:

determine at least one new parameter setting
for the wind turbine (10) based on the current
configuration data for the wind turbine compo-
nent (26); and

automatically update the one or more parameter
settings based on the at least one new param-
eter setting.
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200

PROVIDE INSTRUCTIONS FOR TRANSMITTING A POLLING SIGNAL TO AN
IDENTIFICATION SENSOR ASSOCIATED WITH A COMPONENT OF THE WIND TURBINE

202
f

RECEIVE CURRENT CONFIGURATION DATA FOR THE WIND TURBINE COMPONENT
FROM THE IDENTIFICATION SEN?)%IELIII}I“I;UESSII:&I’\SLE TO THE TRANSMISSION OF THE

204
J

|

COMPARE THE CURRENT CONFIGURATION DATA RECEIVED FROM THE IDENTIFICATION
SENSOR TO KNOWN CONFIGURATION DATA FOR WIND TURBINE COMPONENT

206
J

[

DETERMINE THAT THE WIND TURBINE COMPONENT HAS BEEN REPLACED BASED ON
ANY DIFFERENCES IDENTIFIED BETWEEN THE CURRENT CONFIGURATION DATA AND
THE KNOWN CONFIGURATION DATA

f 208

/

AUTOMATICALLY UPDATE DATA ASSOCIATED WITH THE WIND TURBINE BASED ON
THE IDENTIFIED DIFFERENCES BETWEEN THE CURRENT CONFIGURATION DATA AND
THE KNOWN CONFIGURATION DATA

210
J

FIG. 4
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